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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 07/31/2007 has been entered. 

Response to Arsuments 

Applicant's arguments with respect to claims 1-22 have been considered but are moot in 
view of the new ground(s) of rejection. 

Applicant's remarks presented in the request for reconsideration and the content of the 
appended published documents have been carefiilly and fully reviewed by the examiner. 
Applicant has requested the examiner reconsider the outstanding rejection of the claims at least 
for the following reasons: 

- The examiner has not established that the claims are directed merely to the predictable 
use of prior art elements according to their established functions. 

- The examiner has not shown that it is an established function of any diesel fuel to be used 
as a home heating oil, regardless of its derivation. And, "diesel fiiel is not designed to be 
burned in an enclosed area— at least not if the air is to be breathed". Applicant also relates 
that air that contains emissions from the burning of home heating oil in an enclosed space 
over a period of time must be safe for people to breathe. This argument is presented by 
applicant because the examiner cites three references related to diesel fuels as teaching 
that it was known that Fischer Tropsch derived fuels have nil or less than 1 ppm nitrogen 
and sulfur and low aromatic, and a density similar to that of home heating fuel (i.e. - 
between 0.65 and 0.8 g/cm3 at 15 ^C). 

- The examiner has not pointed to a specific teaching to use a Fischer Tropsch fuel in any 
of the references related to blue flame burners, and therefore has not established an 
apparent reason to combine the cited references in the fashion claimed. That is because, 
in the applicant asserts applicant has established that: 

"... by using a Fischer-Tropsch derived fuel a very low lambda of between 1 .05 
and 1 .2 [can] be applied without large emissions of carbon monoxide as would be 
the case when Industrial Gas Oil would be used." 
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- Applicant further argues that US 2005/0255416 and U.S. Patent No. 4, 364,725 to 
Buschulte "arguably teach away from changing the type of fuel used in a blue flame 
burner to 'solve problems' related to relighting or starting a blue flame burner", and 
therefore "weighs against any finding that the examiner has established a ease of prima 
facie obviousness". 

- Applicant also provides published documents for the purpose of providing support for 
statement directed to hazards associated with carbon monoxide. 

The examiner acknowledges the well-established fact that carbon monoxide poses a 
threat to human safety, when too high a level occurs in a confined space. Indeed, the examiner 
further notes that the person having ordinary skill in the art of combustion processes would have 
been, at the time of the invention, well aware of the concerns that all types of combustion 
processes (i.e.- including internal combustion, industrial and residential) producing relatively 
high levels, or indeed any carbon emissions (carbon monoxide and/or carbori dioxide), also result 
in a negative impact on the environment, when concentrations levels rise in the atmosphere. In 
this regard, the person having ordinary skill in the art at the time of the invention would have 
been motivated toward applying knovm and readily available solutions to this problem. That is, 
whether the exhaust gases containing any noxious and/or harmful emissions including, for 
example, carbon particles, carbon monoxide, carbon dioxide, nitrogenous and sulfurous 
emissions, are expelled into a confined space or into the environment. Furthermore, regarding the 
buildup of carbon monoxide in enclosed environments (such as a living space) during operation 
of a combustion heating appliance, the mere fact that a combustion device using a fuel likely to 
generate relatively high concentrations of carbon monoxide is not itself does not preclude its 
operation. As outlined in the now attached Department of Energy Technical Fact Sheet titled 
"Combustion Equipment Safety - Provide Safe Installation for Combustion Appliances" 
(October 2000, DOE/GO- 102000- 1784) it is known to compensate for any undesirable effects of 
combustion emissions in spaces by at least providing means for monitoring emission levels 
and/or assuring proper ventilation in the space. Therefore, the examine does not agree that the 
teachings found in the prior art of Suppes et al (Compression-Ignition Fuel Properties of 
Fischer-Tropsch Syncrude, Ind. Eng. Chem. Res. 1998, 37 2029-2038) in view of US004764266 
(Chen et al), US005807413 (Wittenbrink et al), US006787022 (Berlowitz et al) would have at 
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the time of the invention causes a person having ordinary skill in this field of endeavor to turn 
away from, and therefore ignore any implied or explicit benefits suggested and taught therein. 
More specifically, these prior art teachings not only explicitly recommend Fischer-Tropsch 
derived liquid fuels as advantageous to lowering combustion emissions, due to their inherent low 
sulfur, low nitrogen and very low aromatics content, but also define and describe the properties 
and composition of these fuels in a manner not unlike, and indeed, the same as the Fischer- 
Tropsch derived fuels specified in applicant's claims. Indeed, notwithstanding the discussion 
appearing herein above, applicant's remarks directed to diesel fuel are not commensurate with 
the scope of the claimed invention, since it appears that applicant's claimed fuel (Fischer- 
Tropsch derived) is the same as, or at least can not be distinguished from, the prior art diesel 
fuel. 

Notwithstanding the teachings of merely because the examiner relies on prior art 
references which disc the benefits and advantages of Fischer-Tropsch derived liquid fuel in the 
form of diesel fuel, applicant's attention is directed to the now appended EPA fact sheet 
publication titled "Clean Alternative Fuels: Fischer-Tropsch" (EPA420-F-00-036 March 2002 
www.epa.fiov ^ which states the following: 

" Fischer-Tropsch technology converts coal, natural gas, and low- value refinery 
products into a high-value, clean-burning fiieL The resultant fuel is colorless, odor- 
less, and low in toxicity. In addition, it is virtually interchangeable with conventional 
diesel fuels and can be blended with diesel at any ratio with little to no modification. 

Fischer-Tropsch fuels offer important emissions benefits compared with diesel, 
reducing nitrogen oxide, carbon monoxide , and particulate matter." 

Also, with regard to the known important emissions benefits of Fischer-Tropsch derived 
fuels, applicant's attention is directed to at least the section headed "6. Ultra-Low- Aromatic 
Synthetic Diesel Fuel", beginning on page IV- 17 of the now appended California Air Resources 
Board publication Titled "Appendix IV - Fuels Report: Appendix to the Diesel Risk Reduction 
Plan" (October 2000). Here it is noted that Fischer-Tropsch (F-T) diesel fuels, when compared 
to non-Fischer-Tropsch derived fiiel (CARB diesel), resulted in 36% less carbon monoxide 
emissions. 
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Furthermore, with regard to the known important emissions benefits of Fischer-Tropsch 
derived fuels, applicant's attention is also directed to now appended WO 01/83648 (Berlowitz et 
al) (1 1/08/2001) which, on page 17, discusses and shows (Table 6) that "FuerA, the 'neat' 
Fischer-Tropsch demonstrated the lowest emissions in comparison to the other fuels." (Note: the 
term "neat" in the combustion fuel field of endeavor is understood to mean "pure"). 

In view of the teachings of the newly cited prior art references discussed herein above as 
well as the teachings and reasons set forth in the examiner's action herein below, the examiner is 
unconvinced by applicant's arguments and therefore maintains the rejection of the claims. 

Claim Rejections - 35 USC S 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each cliaim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 


Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US004629414 (Buschulte) in view of Suppes et al (Compression-Ignition Fuel Properties of 
Fischer-Tropsch Syncrude, Ind. Eng. Chem. Res. 1998, 37 2029-2038) in view of US004764266 
(Chen et al), US005807413 (Wittenbrink et al), US006787022 (Berlowitz et al) and 
US003808802 (Tanasawa), as supported by any and all of the following "Clean Alternative 
Fuels: Fischer-Tropsch'' (EPA420-F-00-036 March 2002 www.epa.gov) . California Air 
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Resources Board publication Titled Appendix IV - Fuels Report: Appendix to the Diesel 
Risk Reduction Plan'' (October 2000) and WO 01/83648 (Berlowitz et al). 

US004629414 (Buschulte) show and disclose a liquid fuel blue flame burner relying on 
hot gases from the flame front flowing back outside the mixing tube to a recirculation port on the 
upstream end of the tube. 

US004629414 (Buschulte) discloses: 

(3) Burners of the above-described type are known from, e.g. German Pat No. 27 00 671 and 
German Offenlequnasschrift No. 29 18 416 . 

(4) In these prior-art burners , air is supplied to the fuel that is fed through a centrally-disposed 
nozzle. The air is supplied through openings provided in an orifice plate that surrounds the 
nozzle. Air and fuel are mixed in a mixing chamber downstream from the nozzle, the mixing 
chamber being situated in a mixing tube. In operation, a flame front is formed in the area of the 
downstream end of the mixing tube. Hot gases from the flame front flow back outside the 
mixing tube to a recirculation port on the upstream end of the tube. 

(11) An air duct is arranged ahead of the openings to provide an approximately parallel 
combustion air flow before the air passes through the openings and enters the mixing chamber. 
This reduces the air flow disturbances and prevents turbulence being carried over into the mixing 
chamber. Otherwise, the turbulence would persist in the flame and in the recirculating stream and 
would result in an increased combustion noise level. 

(2) This invention applies to many various oil or gas burners and is explained below based on an 
exemplary Bunsen type burner, i.e. a burner in which oil is burned completely with blue flame . 
The invention Is not, however limited to such burner type. The desired noise reduction may 
be obtained using the features defined herein, also in the case of, for instance, preheating 
burners or torches and vellow-flame burners. 

(Highlighting and Underlining Added) 


US004364725 (Buschulte) show and disclose a liquid fiiel blue flame burner relying on 
hot gases from the flame front flowing back outside the mixing tube to a recirculation port on the 
upstream end of the tube. 

US004364725 (Buschulte) discloses: 

Blue-flame oil burners require that the oil reaching the point of combustion is completely 
vaporized before it reaches that point. The operation of an oil burner with a blue flame has the 
advantage that the burner is able to operate with very small excess of air over that required for 
complete combustion so that practically stoichiometric combustion takes place. Since combustion 
takes place with very small excess of air a very hot flame is produced which utilizes the energy 
content of the fuel optimally and leads to improved heat transfer. In addition, the waste gases jn 
comparison with waste gases from an optimally adjusted burner with a yellow flame contain 
extremely little harmful material (soot NO.sub.x, SO.sub.3). 
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(17) With stoichiometric combustion in the flame tube 42 practically no free oxygen is present 
This is another reason why the flame tube 42 may be made of heat resistant steel without risk of 
wear due to scaling or oxidation. Alternatively, the flame tube 42 may be made from a heat 
resistant ceramic material or a steel tube having a heat resistant ceramic coating may be used. It 
is possible to arrange for the flame tube to be cooled, for example, the heating water. In this 
case the flame tube may, for example, form part of the heat exchange system of the boiler . 
With cooled flame tubes, it is not necessary to use highly heat resistant materials. 

(15) With blue flames , monitoring of the flame cannot be carried out optically. To guarantee 
a reliable automatic operation of the blue-burning flame monitoring is possible by means of an 
ionisation detector 44 which is connected in known manner to a control device 46 by means 
of which, when the flame is extinguished, the supply of oil is cut off by closing the valve 18 and 
the motor 12 is switched off. After the flame has been produced the ignition device is also 
switched off by the control device in known manner. 

Suppes et al (Compression-Ignition Fuel Properties of Fischer-Topsch Syncnide, Ind. 
Eng. Chem. Res. 1998, 37 2029-2038) teaches, from applicant's same liquid combustion fuel 
field of endeavor, burning light Fischer-Tropsch fuels or Syncrude (see page 2030, column 1, 
lines 27-36) in combustion apparatus such as internal combustion engines, as a suitable 
alternative to diesel and gasoline fuels (see page 203 1 , column 2, lines 4-35) in for example 
conventional diesel engines. Known light Fischer-Tropsch fuels disclosed by Suppes et al 
include the following properties: 

- > 70% Fischer-Tropsch syncrude(see page 203 1 , column 2, lines 4-35), or 90% (by 
mass) of the light syncrude composition (see page 2029, column 2, lines 1-4); 

- near-zero aromatic contents; and 

- a boiling point of 170.6-314.9'' C (Table 1). 


US004764266 (Chen et al) teaches, from applicant's same Fischer-Tropsch derived fuel 
field of endeavor, a process for using or buming middle distillate Fischer-Tropsch derived fuel 
having typically boiling in the 165.degree. to 345 .degree. C. (about 330.degree. to 650.degree. 
F.) with lesser proportions of naphtha as a ^^home heating oir (see column 10, line 16-34). This 
middle distillate fraction is, however, relatively low in sulfur and generally meets product 
specifications for use as a light fuel oil , e.g. home heating oil diesel and jet fuels . 
US004764266 (Chen et al) acknowledges the presence of non-mineral fractions, or additives, in 
the Fischer-Tropsch distillate (e.g. - unconverted fractions). 
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US005807413 (Wittenbrink et al) teaches, from applicant's same Fischer-Tropsch 
derived fiiel field of endeavor, that fuels produced by the Fischer-Tropsch process have 
essentially nil sulfur and nitrogen. See also, for example, US006787022 (Berlowitz et al) which 
teaches Fischer-Tropsch fuel characterized by "1) paraffins at least 90 + wt %, preferably at 
least 95 + wt %, more preferable at least 99 + wt % sulfur .Itoreq.lO ppm (wt), preferably <5 
ppm, most preferably < 1 ppm nitrogen .Itoreq.lO ppm (wt), preferably <5 ppm, most preferably 
< 1 ppm aromatics <1%, preferably <0.1% cetane number >65, preferably >70, more preferably 
>75"). US006787022 (Berlowitz et al) yields of distillate fuels with excellent cold flow 
properties are produced from wax containing paraffins derived from the Fischer-Tropsch process 
to produce a full boiling range diesel fuel , preferably a 320-700 degrees F (i.e. 160-371 degree 
C) fraction, with the unique combination of high cetane number, very low cloud and cold filter 
plugging point (CFPP) performance and fiiU boiling range cut exhibiting superior emissions 
performance. 

US005807413 (Wittenbrink et al) discloses: 

(7) By virtue of using the Fischer-Tropsch process, the recovered distillate has essentially nil sulfur and 
nitrogen . These hereto-atom compounds are poisons for Fischer-Tropsch catalysts and are removed from 
the synthesis gas that is the feed for the Fischer-Tropsch process. (Sulfur and nitrogen containing 
compounds are, in any event, in exceedingly low concentrations in synthesis gas.) Further, the process 
does not make aromatics . or as usually operated, virtually no aromatics are produced. Some olefins are 
produced since one of the proposed pathways for the production of paraffins is through an olefinic 
intermediate. Nevertheless, olefin concentration is usually relatively low. 

(19) Although the studies in the three SAE papers did not deliberately vary either the density or the 
distillation profile of the fuels, these properties, of necessity, were varied as a natural consequence of 
changing the fuel cetane number and aromatic content. The results of these studies were that particulate 
matter (PM) emissions were primarily affected by the cetane number, sulfur content, oxygen content and 
aromatic content of the fuels. However. , neither fuel density nor distillation profile had any effect on 
particulate matter (PM) emissions in these studies. 

(Highlighting and Underlining Added) 

US003808802 (Tanasayva) teaches, from applicant's same liquid combustion fuel field 
of endeavor, that is known to operate combustors used for various purposes such as for home 
use, for industrial use, for gas turbines and for jet engines, and operating under either "yellow 
flame" or "blue flame" conditions, with "all kind of fuels, such as gas fuel, gasoline, lamp oil, 
light oil, heavy oil and the like" and "can be equally burned in a wide range of air -fuel ratio". , 
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US003808802 (Tanasawa) discloses the following: 

"(3) The present invention relates to a vortex combustor which can be used for various purposes such as 
for home use , for industrial use, for gas turbines and for jet engines ." 

"(4) 2. The Prior Art 

"... moreover, a high intensity combustion is carried out in the combustion chamber of the vortex 
combustor, so that all kind of fuels , such as gas fiiel, gasoline, lamp oiL light oiL heavy oil and the like > 
can be equally burned in a wide range of air -fuel ratio ." 

"(5) In case of the various conventional combustors, because of their structure and severe operating 
condition, only in the narrow range of air -fuel ratio, the combustion efficiency and the combustion 
intensity (the weight of fuel which can be burned per unit time in the unit voIume,or calorific value of the 
said fuel; kcal/m.sup.3 -hr-atm) can be kept high in some degree. In the case of such combustors designed 
for gas turbines and for jet engines, it is necessary to supply a large amount of air into the combustion 
chamber in proportion to its output. If this air flow increases, combustion flame does not spread to the 
whole inside wall of the combustion chamber, and the mixture of air and fuel is not burned with high 
intensity, so the combustion efficiency and the combustion intensity becomes low. While there have been 
many studies about vortex combustors, a satisfactory combustor for practical use has not yet been provided, 
mainly because of the fact that these studies haven't cleared up some of the important characteristics of 
vortex combustors." 

"(68) Since the fuel stays for a long period of time in the first and the second combustion chambers 
because of the swirling flow pattern, the combustion efficiency becomes as high as nearly 100 percent, 
whether the combustion condition in the combustion chamber is the yellow flame combustion or the blue 
flame combustion ." 

"(86) The vortex combustor of the present invention can be applied to various combustors using heat 
energy for home use or industrial use, and various combustors for heat motors using mechanical energy 
converted from heat energy, besides gas turbine engines for automobiles and for aircraft, which are 
described herein with relation to the first and second embodiments. For example, they can be used as 
various combustors using heat energy, such a boilers, burners, steam motors, heating apparatus and 
water boilers . They can also be used as the combustors for heat motors using mechanical energy which 
is converted from heat energy, such as various steam turbines, gas turbines, let engines and steam engines, * 
which can be employed in many fields, for example, for aircraft, ships, motor vehicles, electric generation 
and for industrial motive force in various works." 
(Highlighting and Underlining Added) 

"Clean Alternative Fuels: Fischer-Tropsch" (EPA420-F-00-036) which states the 
following: 

" Fischer-Tropsch technology converts coal, natural gas, and low-value refinery products into a 
high-value, clean-burning fuel. The resultant fuel is colorless, odor-less, and low in toxicity. In 
addition, it is virtually interchangeable with conventional diesel fuels and can be blended with 
diesel at any ratio with little to no modification. 

Fischer-TroDSch fuels offer important emissions benefits compared with diesel, reducing 
nitrogen oxide^ carbon monoxide , and particulate matter." 
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California Air Resources Board publication Titled Appendix IV - Fuels Report: 
Appendix to the Diesel Risk Reduction Plan" (October 2000). Here it is noted that Fischer- 
Tropsch (F-T) diesel fuels, when compared to non-Fischer-Tropsch derived fuel (CARB diesel), 
resulted in 36% less carbon monoxide emissions. See section "6. Ultra-Low-Aromatic Synthetic 
Diesel Fuel", beginning on page IV- 17. 

WO 01/83648 (Berlowitz et al) (1 1/08/2001) which, on page 17, discusses and shows 
(Table 6) that "Fuel A, the 'neat' Fischer-Tropsch demonstrated the lowest emissions in. 
comparison to the other fuels." (Note: the term "neat" in the combustion fuel field of endeavor is 
understood to mean "pure"). 

In regard to claims 1-22, for the purpose of reducing harmful combustion exhaust gas 
emissions (e.g. - sulfur, nitrogen, aromatics and carbon monoxide) formed during operation of 
known conventional home heating systems, it would have been obvious to a person having 
ordinary skill in the art to operate heating systems operated with a blue flame burner such as in 
US004629414 (Buschulte), or boiler heating systems as in US004364725 (Buschulte), or 
known conventional of the type directly heating a space by exhaust gases, to be fueled with 
Fischer-Tropsch fuel having no additives and "nil" or less than 1 ppm nitrogen and sulfur and 
low aromatic content and a density similar to that of home heating fuels (i.e. - between 0.65 and 
0.8 g/cm^ at 1 5° C), in view of the teaching of the Suppes et al ,US004764266 (Chen et al) and 
US005807413 (Wittenbrink et al), US006787022 (Berlowitz et al), "Clean Alternative Fuels: 
Fischer-Tropsch" (EPA420-F.00-036), "Appendix IV - Fuels Report: Appendix to the 
Diesel Risk Reduction Plan" (October 2000) and WO 01/83648 (Berlowitz et al). In addition, 
in view of the teaching of US003808802 (Tanasawa), it would have been obvious to a person 
having ordinary skill in the art to operate combustion systems used for various purposes such as 
for home use, for industrial use, for gas turbines and for jet engines vAth all kind of fuels such as 
a Fischer-Tropsch fuel and which generally meets product specifications for use as a light fuel 
oil, e.g. home heating oiK diesel and jet fuels , wherein the burner is capable of operating in a 
wide range of air-fiiel ratio, or "lambda". 
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In regard to for example claims 2-7, and 19, since the 1) "lambda" (assumed for the sake 
of examination to refer to the ratio of an oxidant to fuel necessary for combustion), 2) the 
number of burner operations per hour, and 3) the type of flame detector used to detect the bumer 
flame, would necessarily depend on numerous design concerns such as the operational 
characteristics of a given bumer and heating system installation and the type of oxidant being 
used, and would necessarily and predictably result from optimization of a given bumer and 
heating system installation, the claimed "lambda" values can be viewed as nothing more than 
merely a matter of choice in design and/or a result-effective variable, i.e., a variable which 
achieves a recognized result. Generally, differences in concentration or temperature will not 
support the patentability of subject matter encompassed by the prior art unless there is evidence 
indicating such concentration or temperature is critical. "[W]here the general conditions of a 
claim are disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation." In re AUer, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 
1955). 

In regard to claims 11-13, Official Notice is taken that it is well known to provide liquid 
fuels with odor or aroma (see for example USOO 1944 175) and color markers (See for example 
US005560855), and yellow flame coloring additives, for the purpose of aiding in readily 
identifying the fuel, and for aiding in making the flame visible (see for example 
US2002/0090585 or US006488726). Thus, in view of that which is well know in the art and for 
the known purpose, it would have been obvious to a person having ordinary skill in the art to 
modify the US004629414 (Buschulte) or US004364725 (Buschulte) fuel to include odor and 
color markers. 

Conclusion 

See the attached USPTO Form 948 for prior art made of record and not relied upon which 
is considered pertinent to applicant's disclosure. 
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